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ABSTRACT 
This paper explores the expertise in industrial (product) 
design and contribution of knowledge generated trough the 
design research. Within this approach the research is 
situated within the social structure that constitutes people, 
activity, context and culture where an artifact is seen to be a 
mediator for the generation of new knowledge and its 
application. The paper concludes about the importance of 
research and practice integration and points out that 
situating the research around the artifacts, as mediators of 
knowledge, is transferable to Human-Computer Interaction 
field and any other area of the design research  
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INTRODUCTION 
With the rapid development of computers and software 
design, a new concept — human-computer interaction 
(HCI) — has emerged. Its main concern is the user 
interface. It has become an interdisciplinary area, drawing 
into its arena cognitive science, psychology, computer 
science, anthropology, human factors and ergonomics, 
industrial (product) design and information design. 
Industrial (product) design is another field that draws 
knowledge from a variety of disciplines: social sciences, 
cognitive science, psychology, engineering, human factors 
and ergonomics, science and technology. Both HCI and 
industrial (product) design are concerned with the question 
of the role that other fields play and what constitutes their 
own relevant knowledge base. The goal of both fields is the  
 
design of an interface. Nevertheless, they each see the 
interface concept differently. HCI interfaces are virtual 
environments and the user’s interaction is achieved through 
a computer input device. Industrial (product) design views 
an artifact’s interface as its primary source for interaction. 
This interface is the specific part of an artifact through which 
user-artifact interaction is achieved. Interaction is a major 
objective of users and designers in both fields. Therefore, the 
designers on both sides need to understand how they research 
and apply knowledge to design, what and for whom they 
design and how to implement an innovation into their 
designs. To the greatest extent possible, they have to 
integrate design knowledge and domain-specific knowledge. 
They have to understand the people and the knowledge they 
have about the artifacts they interact with (or may operate). 
Consequently, this paper seeks to bridge the gap between 
these two bodies of knowledge by taking an interdisciplinary 
approach. It suggests that human-artifact interaction is one of 
the foci of design activity and that the design of interactive 
artifacts should be human-centred — that is, to provide 
understandable devices, and systems with interfaces that 
bridge the gap between people and artifacts. 
SITUATING RESEARCH 
It is the intention of this work to situate research around 
artifacts in order to facilitate new knowledge generation to 
be applied in practice. It is a continuation of the work 
reported at the “Design plus Research” conference [1] and 
“3rd Doctoral Education in Design” symposium [2] where 
the generation and application of knowledge were 
distinguished through the following four areas: (a) research 
before the design work is started, (b) research conducted 
during the early stage of the design process, (c) concurrent 
research carried out during the design and development 
stage and (d) research when an artifact is manufactured and 
is on the market.    
The emphasis on the importance of design expertise is 
connected with the design paradigm shift from an object to 
experience (see Figure 1). Within this shift, design expertise 
plays a significant role and contributes in knowledge 
application in practice in order to envisage people's 
experiences with artifacts and tools. For a designer to arrive 
 1
at any solution, knowledge of strategies, as well as domain-
specific and general process knowledge are required [3]. 
The sources to look at for the design knowledge are people, 
processes, products [4] and activities, context and culture 
[1]. Therefore, in the context of design (product design), 
expertise can be “understood as the possession of a body of 
knowledge and the creative and analytical ability to extract, 
analyse and apply that knowledge” [2]. 
However, the most recent studies of human expertise 
demonstrated the importance of situation and context. They 
showed a much broader view toward human expertise and 
knowledge acquisition and utilisation taking into accounts 
the importance of the social condition and the context in 
which the activity occurred [5]. 
A paradigm shift in product design and discussed its 
changing directions [6] and the emergence of the 
framework that will allow research and study of knowledge 
by situating artifacts or tools within the following social 
framework of  
 
• context 
• activity 
• culture 
• people 
 
It is recommended to look for knowledge sources within the 
suggested framework – from an object to experience design 
(see Figure 1). In this instance, design research is directed 
toward new or significant contributions to knowledge, 
where the knowledge sources are generated from people, 
context, activity and culture. The relevant knowledge 
generated can be applied to design. For example, 
knowledge generated from activity can be applied in a 
scenario design or an experience design, or knowledge 
generated from finished artifacts can be applied in the 
design of a new generation of products. The artifacts or 
tools are seen as mediators for knowledge generation and 
its utilisation. To assist in knowledge generation, utilisation 
of different qualitative and quantitative research methods 
are required.  
 
They can be selected according to their relevance in 
assisting in developing new knowledge to be applied when 
designing artefacts (products). The approach would support 
expertise building and new knowledge generation in the 
relevant design field and it is transferable across the 
domains. 
 
DISCUSSION 
There are many studies relate how tools mediate between 
the user and object and state “tools mediation is a way of 
transmitting cultural knowledge”[7]. This is an example of 
implicit learning using objects. Indeed, “…some cultural 
anthropologists have long seen the artifacts we create as the 
medium through which cultural identities are preserved and 
communicated to subsequent generations”. Others have 
gone so far as to “equate culture with the artifacts a society 
uses.”[8]. There exists a notion that “all human experience 
is shaped by the tools and sign systems we use” [9]. Tools 
shape users’ activity and can even influence their goals. 
[10] and an activity would grow out from the situation. The 
main idea that artifacts mediate the activity and its 
theoretical construct has been transferred to the artifact 
concept of being mediators of knowledge generation and 
utilisation [11].  
The case study examples will be used to demonstrate how 
artifacts can be used to generate new knowledge that could 
be applied to the design of new artefacts. They also will 
illustrate how important it is for research to be situated 
within the social structure (see Figure 1).  
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Figure 1. Design Research Social Framework 
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Therefore, it is possible to situate research studies 
within the social framework (see Figure 1) that will 
support the generation of new knowledge to be applied 
by practice. 
 
This paper referred to four research phases, two of 
which are identified to be significant for new 
knowledge generation and to have strategic importance 
for artefact (product) innovation. 
 
They are: (a) research before the design work started 
and (d) research when the product is on the market. 
These stages are compatible to the practice operations. 
 
This approach imposes challenges for both fields – HCI 
and Industrial (product) design as it opens an 
opportunity to focus on design research by situating it 
in the social structure (see Figure 1).  
 
CONCLUSION 
This paper explored how design research can be 
situated within the social structure. It demonstrated the 
ways in which new knowledge can be generated, as the 
research outcomes The approach of situating design 
research around artifacts as mediators of knowledge is 
transferable to any study in design, design research and 
practice.  
 
This approach has potential to generate the new 
knowledge needed, and supports its application to 
designing innovative artifacts in practice. In this case, 
the research becomes an integral part of practice not a 
distraction from it, and it contributes to its 
development. It supports collaborative culture building 
between research and practice. 
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